S6

4-(2-Chloroethoxy)phenyl 4,6-O-benzylidene-2-deoxy-2-(trifluoroacetamido)-β-Dglucopyranoside (23)
To the solution of triol 22 (1 g, 2.3 mmol) in MeCN (20 mL) benzaldehyde dimethyl acetal (0.85 mL, 5.7 mmol) and p-toluenesulfonic acid monohydrate (43 mg, 0.23 mmol) were added, and the resulting solution was stirred at ~20 °C for 12 h. The reaction mixture was neutralized with Et 3 N (0.1 mL) and poured into water (200 mL). The precipitate was collected by filtration and washed with light petroleum (30 mL) to give alcohol 23 (1.1 g, 91%) . R f = 0.73 (CHCl 3 -Me 2 CO, 1:1).
[α] D 32 −8. 3 CO group in the 13 C NMR spectrum could not be detected due to low signal-to-noise ratio. 19 F NMR (282.4 MHz, acetone-d 6 ): −77.27 (CF 3 CONH).
4-(2-Chloroethoxy)phenyl 4,6-O-benzylidene-3-O-(chloroacetyl)-2-deoxy-2-(trifluoroacetamido)-β-D-glucopyranoside (24)
To the solution of benzylidene derivative 23 (0.5 g, 0.96 mmol) in THF (30 mL) 2,4,6-collidine (0.63 mL, 4.8 mmol) and chloroacetic anhydride (0.5 g, 2.9 mmol) were added sequentially at 0 °C (bath temperature). The reaction mixture was stirred at 0 °C for 1 h, then diluted with EtOAc 
4-(2-Chloroethoxy)phenyl 6-O-(tert-butyldiphenylsilyl)-3-O-(chloroacetyl)-2-deoxy-2-(trifluoroacetamido)-β-D-glucopyranoside (7)
Benzylidene derivative 24 (0.520 g, 0.87 mmol) was dissolved in AcOH (50 mL), then H 2 O (6 mL) was added and the reaction mixture was stirred at 100 °C. After 1 h the reaction mixture was concentrated under reduced pressure, co-evaporated with toluene-THF (2 × 30 mL, 1:1), concentrated and dried in vacuo. The obtained 4,6-diol (R f = 0.36 (CHCl 3 -Me 2 CO, 1:1)) was dissolved in DMF (5 mL), then 2,4,6-collidine (0.17 mL, 1.3 mmol) and tertbutyl(chloro)diphenylsilane (0.2 mL, 1.14 mmol) were added, and the resulting solution was stirred at ~20 °C for 12 h. Then the reaction mixture was diluted with CHCl 3 (100 mL), washed with H 2 O (100 mL), 1 M KHSO 4 (100 mL), H 2 O (100 mL) and satd aq NaHCO 3 (100 mL). The aqueous layer was extracted with CHCl 3 (10 mL). Combined organic extracts were filtered through a cotton wool plug, concentrated under reduced pressure, dried in vacuo and purified by silica gel column chromatography (light petroleum-EtOAc, 7:1→3:1) to give alcohol 7 as a S8 white foam (490 mg, 76%). R f = 0.51 (light petroleum-EtOAc, 3:1 
4-(2-Chloroethoxy)phenyl 3,4-di-O-benzoyl-2-deoxy-2-(trifluoroacetamido)-β-Dglucopyranoside (11)
Acetic acid (10 µL) and a 1.0 M solution of Bu 4 NF in THF (50 µL) were added in that order to the solution of silyl ether 26 (109 mg, 0.124 mmol) in anhydrous THF (0.5 mL) under argon.
The reaction mixture was stirred at ~20 °C for 12 h, then diluted with toluene (20 mL), concentrated (bath temperature 40-50 °C), dried in vacuo, and purified by silica gel column chromatography (light petroleum-EtOAc, 1:1) to give alcohol 11 as a colorless oil (50 mg, 63% 
4-(2-Chloroethoxy)phenyl 4,6-O-cyclohexylidene-2-deoxy-3-O-(2,3,4,6-tetra-O-acetyl-β-Dgalactopyranosyl)-2-(trifluoroacetamido)-β-D-glucopyranoside (28)
A mixture of a thiogalactoside 27 (484.8 mg, 1.236 mmol) and glycosyl acceptor 13 (420 mg, 0.824 mmol) was dried in vacuo for 2 h, then anhydrous CH 2 Cl 2 (5 mL) was added under argon.
Freshly activated (220 °C, 6 h, in vacuo) powdered 4 Å molecular sieves (500 mg) were added under argon to the resulting solution and the reaction flask was flushed with argon. The suspension was stirred under argon at ~22 °C for 1 h, then cooled to −15°C (acetone-dry ice bath). Solid NIS (278 mg, 1.26 mmol) was added followed by TfOH (10 µl, 0.082 mmol). Then the temperature was allowed to rise slowly to 20 °C during 2 h. The reaction was quenched by the addition of satd aq NaHCO 3 (50 µL). The reaction mixture was diluted with CHCl 3 (50 mL) and filtered through a Celite pad. The solids were thoroughly washed with CHCl 3 (50 mL) and the filtrate was successively washed with a mixture of satd. aq. Na 2 S 2 O 3 (100 mL) and satd. aq. NaHCO 3 (100 mL). The aqueous layer was extracted with CHCl 3 (2 × 10 mL). Combined organic extracts were filtered through a cotton wool plug, concentrated and dried in vacuo. were added, and the resulting solution was stirred at ~20 °C for 12 h. 
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Synthesis of protected thiofucosides 2, 4-6 (See Scheme 1 in the main text)
Ethyl 1-thio-2-O-(triisopropylsilyl)-β-L-fucopyranoside (3)
To a solution of ethyl 3,4-O-isopropylidene-1-thio-β-L-fucopyranoside (1) 
(C-3), 86.3 (C-1).
Ethyl 3,4-di-O-benzoyl-1-thio-2-O-(triisopropylsilyl)-β-L-fucopyranoside (2)
To a solution of diol 3 (200 mg, 0.43 mmol) in anhydrous Py (2 mL) BzCl (0.25 mL, 3.0 mmol) was added at 20 °C. The reaction mixture was stirred for 40 h at 40 °C. Then the reaction mixture was diluted with CHCl 3 (50 mL), washed with H 2 O (50 mL), 1 M KHSO 4 (50 mL), H 2 O S16 (50 mL) and satd aq NaHCO 3 (50 mL). The aqueous layer was extracted with CHCl 3 (10 mL).
Combined organic extracts were filtered through a cotton wool plug, concentrated under reduced pressure and dried in vacuo and purified by silica gel column chromatography (light petroleum- 
Ethyl 4-O-benzoyl-1-thio-2-O-(triisopropylsilyl)-β-L-fucopyranoside (5)
To a solution of diol (3) (695 mg, 1.9 mmol) in anhydrous CH 2 Cl 2 (5 mL) Py (0.8 mL, 10 mmol) and BzCl (0.7 mL, 6.0 mmol) were added sequentially at 0 °C (bath temperature). After 30 min at this temperature the reaction mixture was diluted with CHCl 3 (100 mL), washed with H 2 O (50 mL), 1 M KHSO 4 (50 mL), H 2 O (50 mL) and satd aq NaHCO 3 (50 mL). The organic extract was filtered through a cotton wool plug, concentrated under reduced pressure, dried in vacuo and purified by silica gel column chromatography (light petroleum-EtOAc, 20:1→10:1) to give monobenzoate 5 as a white foam (850 mg, 96%). R f = 0.38 (light petroleum-EtOAc, 10:1).
[] D 21 +28. 4, 130.05, 130.023, 133.3 (Ph) .
Ethyl 3,4-bis-O-(trifluoroacetyl)-2-O-(triisopropylsilyl)-1-thio-β-L-fucopyranoside (4)
To a solution of diol 3 (100 mg, 0.274 mmol) in trifluoroacetic anhydride (2 mL, 0.14 mmol;
distilled from P 2 O 5 ) anhydrous sodium trifluoroacetate (20 mg, 0.14 mmol; dried at 85 °C for 2 h) was added and the suspension was stirred at 40 °C in a Schott glass tube (100 × 12 × 1.5 mm)
closed with a GL14 screw cap with PTFE protected seal. After 1 h the reaction mixture was concentrated under reduced pressure (bath temperature ~30 °C), the residue was dissolved in 
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Ethyl 4-O-benzoyl-3-O-(trifluoroacetyl)-2-O-(triisopropylsilyl)-1-thio-β-L-fucopyranoside (6)
To a solution of monobenzoate 5 (40 mg, 0.085 mmol) in trifluoroacetic anhydride (1 mL, 7.2 mmol; distilled from P 2 O 5 ) anhydrous sodium trifluoroacetate (10 mg, 0.07 mmol; dried at 85 °C for 2 h) was added and the suspension was stirred at 40 °C in a Schott glass tube (100 × 12 × 1.5 mm) closed with a GL14 screw cap with PTFE protected seal. After 3 h the reaction mixture was concentrated under reduced pressure (bath temperature ~30 °C), the residue was dissolved in 
4-(2-Chloroethoxy)phenyl 3-O-(chloroacetyl)-4-O-[3,4-di-O-benzoyl-2-O-(triisopropylsilyl)-α-L-fucopyranosyl]-6-O-(tert-butyldiphenylsilyl)-2-deoxy-2-(trifluoroacetamido)-β-Dglucopyranoside (8)
The title compound was obtained according to general procedure for glycosylation in 95% yield (R f = 0.41, light petroleum-EtOAc, 3:1 
4-(2-Chloroethoxy)phenyl 3-O-(chloroacetyl)-4-O-[4-O-benzoyl-2-O-(triisopropylsilyl)-α-Lfucopyranosyl]-6-O-(tert-butyldiphenylsilyl)-2-deoxy-2-(trifluoroacetamido)-β-Dglucopyranoside (9)
A. The title compound was obtained according to general procedure for glycosylation in 54%
yield from 5.
B. The title compound was obtained according to general procedure for glycosylation in 62%
yield from 6 (after removal of TFA groups by treatment with NEt 3 in MeOH). 4 H, Ph), 1 H, Ph), 4 H, Ph), 2 H, Ph) . 
